
Flame Test Study Guide 
This guide provides a review of the Flame Test complete with practice quiz, essay questions, and 

a glossary of key terms to solidify understanding. 
 

Glossary of Key Terms 
Term Definition 

Analytical 
Procedure 

A method used by chemists for detection, such as identifying the presence 
of a specific metal ion. 

Characteristic 
Colour 

A specific, unique color of light produced by a particular metal ion when 
heated. This color is a direct result of the unique energy transitions its 
electrons undergo. 

Electron A component within a metal ion that absorbs energy when heated, causing 
it to jump to a higher energy level. It subsequently releases this energy as 
light when it falls back to its original, more stable energy level. 

Energy Levels Specific, discrete states in which electrons exist within an ion. When 
heated, electrons can move from lower to higher energy levels, a state that 
is energetically unfavorable. 

Flame Test An analytical procedure that uses the color produced in a flame to detect 
the presence of certain metal ions. 

Light Energy The form of energy released when an electron transitions from a higher 
energy level back to a lower one. The color of the light depends on the 
amount of energy released. 

Metal Ion A positively charged atom of a metal (e.g., Li⁺, Ca²⁺) that can be identified 
using a flame test due to the characteristic color it produces when heated. 

 
Metal Ions and Their Flame Test Colors 

Element Symbol / 
Ion(s) 

Flame Color 

Lithium Li⁺ Red 
Sodium Na⁺ Yellow-Orange 
Potassium K⁺ Lilac (Purple) 
Rubidium Rb⁺ Reddish-Violet (Purple) 
Caesium Cs⁺ Blue-Violet (Purple) 
Calcium Ca²⁺ Orange-Red 
Strontium Sr²⁺ Red 
Barium Ba²⁺ Pale Green 
Radium Ra⁺ Red 
Copper Cu²⁺ Blue-Green 
Iron Fe²⁺/Fe³⁺ Gold (Yellow-Orange) 



Boron B³⁺ Green 
Indium In⁺ Blue 
Lead Pb²⁺ Pale Blue / White-Blue 
Arsenic As³⁺ Pale Blue 
Antimony Sb³⁺/Sb⁵⁺ Pale Green-Blue 
Selenium Se²⁺/Se⁴⁺ Blue 
Zinc Zn²⁺ Pale Green-Blue 

 
Short-Answer Practice Quiz 

Answer the following questions in 2-3 sentences each based on the provided source material. 
1. What is the fundamental purpose of conducting a flame test in chemistry? 
2. Explain the process at the electronic level that causes metal ions to emit colored light when 
heated. 
3. Identify two distinct metal ions from the chart that produce a red-colored flame. 
4. According to the chart, what color flame is characteristic of a Sodium (Na⁺) ion? 
5. Why do different metal ions, such as Lithium (Li⁺) and Copper (Cu²⁺), produce different colors 
in a flame test? 
6. Describe the flame colors produced by the ions of Barium (Ba²⁺) and Boron (B³⁺). 
7. Which two ions are listed for Antimony, and what color flame does this element produce? 
8. Describe the flame color associated with a Calcium (Ca²⁺) ion. 
9. What form of energy is released when an electron returns to its original energy level, and what 
does this produce? 

Essay Questions 
Answer the following questions in a detailed essay format, drawing all conclusions from the 

provided source material. 
1. Using the provided text as a foundation, elaborate on the relationship between electron energy 
levels, light energy, and the unique spectral "fingerprint" of a metal ion in a flame test. 
2. Compare and contrast the flame colors produced by the alkali metals (Group 1 elements) 
shown on the chart: Lithium, Sodium, Potassium, Rubidium, and Caesium. 
3. Discuss the role of the flame test as an "analytical procedure used by chemists." Based on the 
information given, what are its primary applications and what might be a key consideration when 
analyzing results? 
4. Imagine you are a chemist who performs a flame test on an unknown compound and observes 
a brilliant green flame. Based on the provided chart, identify all the possible metal ions that 
could be present and explain why a simple visual test might not be sufficient for a definitive 
identification in this case. 
5. Explain in detail the sequence of events that an electron in a Strontium (Sr²⁺) ion undergoes, 
from the moment it is introduced to a flame to the point where an observer sees a characteristic 
red light. 
 



Short Practice Quiz Answer Key 
1. A flame test is an analytical procedure used by chemists to detect the presence of a particular 
metal ion. The identification is based on observing the characteristic color of the flame that is 
produced when the ion is heated. 
2. When a metal ion is heated, its electrons gain energy and jump to higher, energetically 
unfavorable energy levels. The electrons then return to their original positions, releasing the 
absorbed energy as light, which is observed as a colored flame. 
3. Multiple ions produce a red flame. Lithium (Li⁺) produces a red flame, Strontium (Sr²⁺) 
produces a red flame, and Radium (Ra⁺) produces a red flame. 
4. A Sodium (Na⁺) ion produces a characteristic yellow-orange flame when subjected to a flame 
test. 
5. Different metal ions produce different colors because the energy transitions that their electrons 
undergo are unique to each element. The specific amount of energy released as light when an 
electron falls back to a lower level varies from one metal ion to another, resulting in a distinct 
and characteristic color for each. 
6. Both Barium (Ba²⁺) and Boron (B³⁺) produce a green-colored flame. The chart depicts the 
flame for Barium as a lighter, more yellow-toned green and the flame for Boron as a slightly 
darker green. 
7. The two ions listed for Antimony are Sb³⁺ and Sb⁵⁺. This element produces a pale blue or light 
green-blue flame. 
8. A Calcium (Ca²⁺) ion produces a characteristic orange-red flame when heated. 
9. When an electron returns to its original, lower energy level, it releases the gained energy in the 
form of light energy. This release of light is what produces the characteristic color of the flame. 
 

 


